Bioactive 3D scaffolds self-assembled from phosphorylated mimicking peptide amphiphiles to enhance osteogenesis.
Being an active scaffold in bone tissue engineering, hydrogel self-assembled from biomimetic peptide amphiphile (PA) has excellent ability to induce osteogenic differentiation and osteogenesis. Here, a multifunctional scaffold based on bone morphogenetic protein-2 (BMP-2) mimicking peptide, RGDS, and phosphoserine has been developed to enhance osteogenesis. Cell experiments in vitro displayed that the hydrogel could effectively promote rat messenchymal stem cells (rMSCs) proliferation and induce them differentiation into oesteblasts. The up-regulated RNA expression of osteogenic marker genes, like BMP-2, osteopontin (OPN), osteocalcin (OCN) and runt-related transcription factor 2 (Runx2) revealed that the scaffold could accelerate rMSCs differentiation at RNA level. Further studies on rat skull defect model demonstrated that the multifunctional scaffold exhibited excellent repair ability due to a potential synergistic effect of biomimetic peptide and phosphoserine. Histochemical/immunohistochemical staining results showed that expressions of alkaline phosphatase (ALP) and OCN was significantly up-regulated, indicating that the hydrogel could accelerate maturation of osteoblast precursors during the whole repairing process and be a promising bioactive scaffold for bone repairing.